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(57)Abstract: 

PROBLEM TO BE SOLVED: To avoid interference between a piston 
and an intake valve while compensating lowering of an effective 
compressing ratio following reduction control for an effective intake 
stroke. 

SOLUTION: A compound link type piston-crank mechanism is used 
as a piston-crank mechanism, and a compression ratio is controlled 
variably by changing a support position of a control link thereof. The 
intake valve is provided with a variable valve system, and the 
effective intake stroke is controlled by advancing a closing timing 
thereof with respect to a bottom dead center. The effective intake 
stroke is controlled to a small stroke to reduce a pump loss in a low 
load, and a variable compression ratio mechanism, is brought into a 
high compression ratio state to compensate the reduction of the 
effective compression ratio therein. Although a position of a top 
dead center of the piston gets high in the high compression ratio 
state, the interference between the both is avoided because an 
intake valve lift amount in the position of the top dead center is 
controlled to be small. 
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3 «k 3 l=5SEIStfctt»St-r'<< VftEMiitlMltMW-r 
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[005 1] Lfc*<ot, ffii*A2 0fl)/^?'J7^ 
-1 9±MIC»-f4*j#(DS£tiBA<*A®2 4b3fy 

r— A 1 8OT-4&gB1 8bJ'J >^7-i,2 5^Lt 
IfLJtlf m>^'J7^-1 9l=*t-r-5-5-(D'J 7 h 
ai±IS5(7j (c) Ic^-fJ; 5 -So 

[0 0 5 2] 0$y. C©JBft«f«T?l4. *A'j7h^ 
tttf«ft«*l=Jt«LT:fc*<«Ey. /^U7Ht 
*#<&3<!:#l-. 1 2CDB8B#8!A<#< , fro 

[oo5 3] *fc*ft*ircf*. n*a>4imattBi::«J 

»**U B5 (b) l=«-*-J:5ft+nil©U7 KWtt* 

[0054] C0><fcdl::LT. 2<0/<;U^'J^ 
hftttl*. ■ 4 lew** 51=. a«IMlc^b-r*o 4# 

IC. Z<Dt(DV\ts /<JU*fMMI*«*/MMbU 

1 20)|ll»)«i:EBftJHfc3b<l5lS»»lc*fcr*. 

[0055] H5i** ca><kottpr*M#««*ffl^fc 

B#»=I4, ®a#GBBMB*T5EjSi (BDC) cfcUitftSi* 

BMUfcBDCftifii LTWSb^ hP-*£*£<5t^L 

[0056] ZZT% RTKEIBJt««^«Ifl«l4 2£^ 
LXSI±ffitb«SlC*iJ©*tt^i:. ±*E£ (TDC) \Z 

*<-T *ft*«*-c&*. co>«*«*-cii, (a) in 
sKf*?!^ «ftft#1 2<Z>BH»MI4TDCj:y taftffl 
Iz&y. frr>t)y h**/h* <&6<*>t% MRlci*«ftS 

[0 0 5 7] *lc % H6lz*-3ivt\ pT2SffiB&tt«#l£ 

^e-* 1 ooji^ ^aai o 1 s^L-cimasLfc 

Ell (D$W«|4 2(&0teftj&<*]WS*l*o C(D^jffl}«4 
2CD[5lteftli. EHfEft-fei/IM O 2 oT«fcB**i 

37 hWttlWttlfll'e— * 1 1 OSix, **M*1 1 1 * 

5, ZGD$Wffl«M 6 0)la]f&ft[** 1 2 

(CjcoT^ai^tv^o 1 2 3(4. -ttt-f+KD^— * 1 0 
o. 1 1 0*«HillEftfrlzjtCXiB«lf 



-j^va-ju 2 3 id*. r^-tr;uBBffi-fe>-tM 20 
»4ft4 2, 1 6(DB«HHEft*<«aiS*i. ft^— * 1 o 

o. 11 o^s*jw«^ai&*t*o 

[0058] H7I*, ±Ei>3>a> HP- iU^i/i 
— ;n 2 3lcfct^rll^T$4^^ ^ &g«lHHEftcDl^ai;^- 

^^1 01 -e(4. 7*-fe;uBBft-tr>-»M 2 0^£>a>fciJ;fc 
fc»-3#. 7->-b;uBBJg (x>i?>^«ftafl|) aps 
*tt^iit?tttilc. VIM 2 1 <7) ft Jjlcg^ 

a * Byw&t;. 

[0 0 5 9] 7^1 0 2 "CI*. T^-tZJU*lJgA P S 
tHHB*NEtlc»-5*. pTftn#«fl|a)«Jttl«k 1 60 

fll*4 2(7)g«[p]fEft t CAJStlltio UtttfJlCl*. 
APS^tfN ElC#Jt£-ti:T tVA066tfl:tCA 

[0060] *MtM-e(±. «HaiEftw=ei:fc»a 
t^hp-^aai dU5#fiB) sffdoD-e, t^hz;u 

8BftAPSA</haF<tt4 £4) 

#1 2<DHttJHA<T^jftJ:yai*i«t<i:*«k5a»ttl= 

»xhp-^ < f t »idE&ft£ff 

><D±*E£ttg*><is < «: * «*: 5 t c a omm* 

***** ha-t mm tmffiit#mt<D*ifcm£m a iz 

[0061] £t>\z x ^mmmvit. E$gjt^s<-r^ 
<t#ic^a#i 2(0M«n«aAL. j^oy^his* 

\zm%i£tiz>o 

[0 0 6 2] X-r^^l 0 pI^E*Sita«CD^J 

»«*4 2o>*Bite#icAic*'i*, RrKn#««ta)«itti 

M1 6 0lH]$EftCO±ISftV A I i m^jjffi-r&o C(D± 
EIVAI i ml*. aSO)*liHEftCA'Cft*SeXh 
>^rffl^^tL. t°X h>3 8<hqR»:#1 2<h(DP B 1lC+^ 

[0 0 6 3] X^f^V^I 0 4-CI*. pTS»#««(D«iJffll 
Ml 6(7)@SlHl$Efta)ffiS^fIt VA0A<±MVA I 

VA I i mOTt fetllSs Xf 0 5^1^, t 

VAOSf^^S^ISSfeft t VAtt ^>o IS 
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S*fitVA0^±iIVAI i m*y**(**lli. X 

o G^m/vx*. mm^Bm^n t vau 

EffiVA I i mlc^JK^r^o -t Lt, Xf 7^1 071: 
ifcl*T. JEULfc&MVMl 6. 4 20|g(5l(ifttV 
A, tCAf, > K P — JU^E 1 2 3 

to<D*=E l ) (CX h7tl)o 

[0064] ?t£t>%. 7>TVZfl OZ&mWto&O 
Ic, tCAA^ (iSESStt) (Dt^fit VAO^/Jn (R 
tt#BR^MSA+/hU7 h») ifciove* tCAfct 
v Aoto>EiftatfTa)iMfflircj:y ex h>3 8 t®L%.# 

«>Sfi*<*fc£»^. ia»ttffil::fclvctrxh>3 8i 
0&§t#i 2tA<«ifi-r*fl|36<*-6 0 t CAft<* 

©.fc^ttttai-eOTaswjjrcHa-rifcibir, *mE 

«M:flH»a)«l«i«k4 2(DftIallEflCA <zft*<MW!>e 

x h>-t5EjSua«£*-r) iciti:Tprft«i#«i»a)*jw 

141 6CD[HllE^(7)±[SfilVA I i m£K5£U nTJEBl* 
ttttaMRMl 6<DB«E|gft t VA£CdXtRRfl|VA 

I i mJ2lTI=*IK-r*<*:5lwLTt^4a)-C?**. 

[0 0 6 5] fcjb\ ±IE(DH7a>;u— ^>I4. SfflDK 

ft(D«aj(D^*fr5;u-^>r*fcy. MM>BMBflMti 

lex hr^^^Tl^^g^fra)a^Illfcft < ^:IIIl]$Eft<^<7)M 

oo, i i o^«»ii#*m 

[0066] tZZT*. H9tt« KfttfM 2<DB8EBB#^ 
Sift & *fc Wfl) P - VMS* L t S « , Sii^ft?* 

*ftElc>Sf*<« C<7)Q&AfiE<7>(£Tlc£oT. JKftO) 
IHb*<:MBlzaM>U **SeS*0)«T36<±i:«. R^ 
*-KI-*lt**Lfc*»r4. «AfT«a>tD»lc*tt#A< 
RfUffilcfgoTlSrtlzAy. -€-<D&<D#X3S»lcJ:oT 

«d»b-r*3&«. ex k>x KP-<7^*siij!cift^itf- 

t<DT*(4. KAfTSCDW^ex h>5SJgA<gl^to. 
<$|C. ZCDjStfPp^^fc&o L**U g)3 [CtfL/t^T^ 

fitttitlc^U^ h#*ffif::»'>L (B4#R) . ffl 

^i*a«<7>2 o%jitr&<7>u^u£fc£fcto. ©moasii 

60 



[oo6 7] *fc, M#a>nB»M«TXd[tta)*tM* 

— y--f^iu*aa>»*. EE»a*a>«T mmmitm 
i=Mflree«fc«>, ««a*±#(*=F*-c*y. t?u% 

E*Stt*ii*l4J8*S<b<DgHi:t3tf* 0 dsfcfcJtU 
■ 2lzS%LfcJ:?(::« *HJfi0!ia>*SKiex h>X ho 

■B*HA<«l*fctf>. 5/'J>«t©IK|lll:J:S8J[iB 

[0 0 6 8] &{Z > *^B^|Cffil\^^SfeCOpI^li#^ 
^CDMcOUTlft^ir^o CeDRTK|&#ttfltl4* ^14 
y. MZ-itftmW- 1 0-1 8 4 40 4^**fCcfeor 

[0 0 6 9] El 014. C0pT&H)#ttMlt6 1(D^S{i£ 

6 1 [4. flfS6 2, WB6 3. exh>6 4?$±«:t 

[0 0 7 0] *Ai/t7h6 50«[8l:, R 

H6 2A^#7fi;i/K6 6^Lt@f*^ C0>F*jfgf6 

prtBlc«*$tir^4o -tlEWBB 31=1*. 

[0071] rttt6 2tn«6 3ta)mrzi4y> 

^tt(Dt°X h>6 4A<15ltt>tt. COeX h>6 414^ 
[0072] S&IC. t°Xh>64(4. U^->X^'J 

>y6 7iz*y«r*izfiiit-c*#ft»**t-c*5y. ca> 

(4fe*IC»tn;-r^< . ex h>6 4<7>inS<hnf§l6 3(7) 
SfflJa@<i:<7)r B 1(C;4E^6 8 ^ttl=lJfi£S^T^^o 
fit, ZOfolzme 814. St#tOl/h6 6M0;MS 
6 9t*Ai/t7 h6 5F^gB^ifi-5»JiS&7 O^^L 
T. ^<D*jmiffl;fiElH]S&lc}gSc$4xTt>^o 
[0 0 7 3] tftt?%»lB7 0*S^Lt»ES6 8 

rticaE35<««saFtu*t % ex k>6 

[0 0 7 4] Ell 114. COS1 0(7)pI^i!)#fiS«6 1 
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£m*fc"a«MrS!ix ha— ^m^^Lxi^^o wm-t 

•5*51^ «H?5«T'li. (a) ©*5lc*A->v7 h 

^♦Slcilft^-ti-^^tT-^SS^ hP — i? ^/Jn* < LTU 
•&„ S^ftlcl*, (c) <DJ:ai=, *Avt7 

h©i4ffl*<«tii^ffli|<t^y. ftft#na«M«BDc# 

iatLr^SS^. ho— LT^^o 
[007 5] C<O«fc5l-01 0<DqrKM#ttWI«. «ft 

[EBCDflfJIlfciiMin 

[02] c©?r*ffiigjt««i=te(t**y>^ae^h 
>- >7>f«ttroe7. h>* hp-^^tt$^-r#tt 

[03] pT^i!i#«*(D-«iJ$*t-Br®0o 
[04] C<DWKIMMMfr=*«/<JU?'j7 K1Stt£jF 
■ft#140. 
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[0 9] aft#(0MHB*M&«tt&-&feJ|fta>lMV£9 
fp-vi@| 0 
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